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Btm^^ y hZ'mm-thm&<r)V-yf^=f:-i^ (h-d (i 

1-2) 

C:cr):&-if--t:^-^ (11-1) (ll-2)c7)3£S*:-|-ix-fix^^.tB 
yHfdlal) (lla2) t , 

(11-1) (11-2) icMiD-r^'-K-^ y hco 

HufeX7'f h'(15)OfflaSr-?-ix-?-'ix1^ai-r.g.1iScc7);;?>7 

^ F{4^^S¥S(17-l) (17-2) . 

hoK;^^^ H(15)0MS. iRE/TRSe 

3ylS^#g(3i)t, 

c«^^:-i^a yiS^¥f5(3i)tcJ;-oTtS^$ix/iHuiS* 
5^ h-(15)*J|gtt$ix^J:3tc. l5ieiaSic<7)X7^ h'fi 

a^tii^g(i7-i) (i7-2)*-/i,c7){i[afi-^ic»c?v^-c , m 
' ie«--9--'-}^^-:? (11-1) (11-2) comm^'^m^mM. l . 

ZCOmm^{20)^^hCO^-^-t^^-:!^ (11-1) (11-2) iOjg 
: ^'^m^X:hL. ^-^--^K^:-:? (11-1) (11-2) (^M^D 
LT. t?ie^Jg<^ffltlui2=§-3I«-fe>'-*f(llal)(lla2) 
<^^£gft-^t OfiMM*vjN$ < J; d 

(11-1) (ll-2)coajg2:-eiim$iJ{W-r •i.m<7)Hf-,t: 
TVr (32-1) (32-2) i: arfii;C7tC b ^rnmt-rhm^yt^ 

K (15) ^ 7- ^ <r>mkijj^<7)mms^(m^^-( y h 

x-mm-t^m^yt^^ yhruxi,z}5^^x . 

miE7U-At;5J*Six, MiXy^ H(15)2:|!r 
e?aSc;i^^ y hT-ilK)^&aSco^f--+r^:-:J' (11-1) (1 
1-2) t . 

Zco^V-^'^i-i^ (11-1) (ll-2)i03lJS&-^iim<^ai 

■th'^m.coms.^ >'^f (Hal) (iia2) t . 

BuiE=&-9--;J^^:-:5' (11-1) (11-2) {,zn^-^hii^^ y 
miXy-i Y (.l5)cr>im.i^ix^'ixmi-thnm.<r)Xy 

-i K{aa^ai^g(i7-i) (17-2) t . 

mixy^ Y{\5)<r>m.is.. 3K^^t^mL. im/rmiiL 

3>'f5^¥-S(31)i:, 

^<7)^:-v- 3 ytSCM.^m3\) tcJ: '^TiS^^itJtmiK* 

7^ F(15)*'1EJ!)$iii.J:-3tc. B?K1tSiC^0-9--'tr^- 
i'(ll-l)(ll-2){C**)Ee-ri);K^ yhc7);^.7^ V{m.fs^ 
ffl*?H:L, ai:^i-r-5>*'l«i^?R»#S(2i)i:, 



(31) tc i -7 r ISte $ ix^^^iMIS*- >• 3 v-f- ^ (cS':}v > 

X. xy^ Y{\5wnw^m^xmi%^iii\iJL<^cr)t 

(24) t , 

yA Y^m.m\^^m\'j-\)t)^hcr>imm^^m.mzx-)) 
u , Huiesijffli* - H¥ij^#s (24) t-ioCT)^- mmt^- 

g(21)*-^>co{iiS*i^*, i!tv;:?.:J'XU-yt-HcO 

fc#iiHir!e;^7^ ^'^ua^^a3*S(l7-l)*»^>(7){aa^t■^ 

2:^fl.mai:tl-r.6*W^- h'«^#S(25) i: , 
Hfiifi«iC<7)-!f-'-K^:-:? (11-1) (11-2)01*1. v;x.:J'Xb 
-y^- Hi75t #<7)-7X:5' i:^§^#-9--.t'^-^ (11- 

1) <r>iiLm.^-^^msimm^^mM-^m2\) t^x-f) l , 
:i<r)^w^^m.tmzxy4 Hfig^.ai#a(i7-i)A^^, 

t-^(ii-i)coiustt^ffi$-^^Lrai:<3-r-5.-9--<+cti 

^?m*S(22)i:. 

HulES'Jffll^ - H«31ft#g (25) *<ai:»l-r -S BulBfiiatl^X 

{ilufaiSafi-f-Sreat^^i: LTA^jL. ^Z::, fiiei* 

m.<r>'f-:¥^=^—S' (11-1) (ll-2)<7)[*I<7)-9--*:^:-:J' (11- 

l)m^'^<7)«■■9--^^:-^ {ii-2)tc*fj£-ri.«-x7'f K{a 

B1^til#g(17-2)*^^>cO{4a(t-^r^ixmA:'3 bo 

leeati^ffii: ;co:§-{iaif-§-h co{5a®^*vjN$ < 

hXr>{.z. BinS«--»^-^'*-^(ll-2)<7)3UKJg^M2:?S 

HUie«S«7)-9--'+vJg^«^#g(22) , (23)*^ ^>cO#^f- 
.-K^:-^ (11-1) (11-2) <7mM^mxX-)i L . =S--9--:K 

^-^ (11-1) (11-2) t^^iELT, mm^mmm^mtm 
ie#3us-ir >-+^(iiai) au2)(om.s.m^t<^^ti^'tx.cr) 

jIjKIIIIj&vJn^ < J: ^ tcluie^g-^-JK^-^J' (11-1) 
(11-2) tfOjiJKf ixK?JP-ri> ,-i<r (3 

2-1) (32-2) "T S «Sc.+r^ yh^ 

[ 3 ] n^m 2 9mcrmm^-< y h -9— d-c^v 
(2i)*-f>c^{aati^, m^mmxy-( K^ai^aj^gd 

7-1) A, o{aafl-^ 2: M?iJ A:t L - fS^ IB] ffl^ - K <7) 

t ^ ti Miesijffliti^iK^^s (21 ) h o{w ^ , ^ 

#g(17-l) cof^am-^ 2: iMtR LT ^ix-?-'iltU^]T-^ 

[ iS«Ji'4 ] iS^ 2 Xti 3 f eiffi£OMt'i^-f >- h -t- 
BtrieSyiJP^:- F<3)JA#^S(25)J±. -^X^^L^-T'^:- F 



(3) 
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coth. BuieiS$;[<?5-9— -■n^-:J'(ll-l)(ll-2)<75|^^73U 
•fix*' — ytr-rXiS^tLXmiRL. f«iCO+>-- rfC^ 

frie^-^-^^^- ^ (11-1) ( 1 1-2) <7)ugijf: ^ix-fii^tij 

-ri.SSStO«giE-b V-9-(3-l) (3-2) fc . 

-rj' (11-1) (ii-2)<7)F^v^-rix*>-o<7)vx^tc*!rje-r-s. 

1tr!E->f-+'r >-r (32-1) (32-2) (clJiKKeSiXJ^caDE:^ 
yr(32-l) (32-2)lC{i:B>iia-7X^'{.B||(7){jia7 -f - H>'^'•y 
^J' (11-1) (11-2) tc-eii-eiiJ^fE-T'&mga-fe (3-1) (3- 
^c7)^S^j|^^'li:^-ti,MiS$W^(20) k . 
XE-r^lrrfieilgiE-fe i^-9-(3-l) (3-2)<7)fl;fliifi-§-i; coSflfJl 

Mit tB^g ( 17-1 ) ( 17-2) C7)fiafl-i- h (^iSMmmtf- 

< J: 0 1;. mie^-ir-^t-^' (ii-i) (11-2) cn> 

2-1) (32-2) t . 

H>rfe$ijfflits(20) t-i^com^m^izm-^^ . ^ti^ixco 
[ imm 6 ] m^m 2 xti 3 isatTjafc^-f h ^- 

;Kri^X<7)ii|fflI^ffilc;tiV%T . 

mri5#-^-^'^-^ (11-1) (n-2)<7)mm.z:^ti^'timiii 

■r^mm<7)m^i-^ y-vo-i) 0-2) t . 

^S(21)fc. 

H?IE?IIBC£0-9--;i<^-:? (11-1) (ll-2)<:DF*]V^m*»-o 

cov^^'(cjtjt-rstirieir-'-n*i<^?m#S(22) k , 

^: - 3 >':^)* JdJESQIXScO h # (I , "7 :7. 1^ - 7'^ • 
S(24)i:. 

C<7)i6iJtJP^- H¥i)5£¥S(24) A^fbiO-?^. U-y^r- 
-f-r aat^'^t L-cai:»3^^ BiriSMfwt- HWft^g(2 

5)k, 

c <7)$i| - K ( 25) A» f> <^ B? leasji^ ^xi) 



^^c, H^rie^gS5^<o^f---^^^:-:S' (11-1) (11-2) sort H? 
^ \:X^\-(r)7. U- 7'cr)tf - ;lf ^ - ^ (ci^ C-t" & 

^«»¥g(23)k. 

m)IE-^f-'l-'JI^«»*S(22) <^ ^rngfit^^fi* A:^ 

i: c7)mgfiffl^AvJs$ < ^-g> J: a , mile ^ ffjco 
■9-->1?^-:J'<75^m5rSiJ@p-r-S-»^-^^r>'r(32-l) i: . 
■mm%.(r^^- -+:fg^-«»*S (23) <7) Mf E=&jI«S 
^ffl2rA:'iL. 7.v--y'mcr>^^-i^^^—9i.zn^\^ 
X . mflE^-aJStg^ffi k 7. U-yffl|i7)Buia«-®JK-i: v-i?- 

$iJ«^'i.1S®:<7)-9--;i-'r yr(32-2) fc , 

BuiEa»£7)-+f-7K^- ^ (11-1) (11-2) 
-l>l:g£-fe>"^(3-l) (3-2)*-'iA;'3 L/i«o£fflicS-:5V^-C 

*#g(29)k. 

-I dE:>] (29) A- f> commm^l^zm-:) ^^X. ^ 
ti^ix<7>mS.-n'f-9 ra^-ri.a^SI(33) 1 

s. 

[ 7 ] if ^31 2 X{i 3 f EigiOMSC'-K-f h -'f- 

■S>tT*>^#B$t::. Z(r)^-t yhX'<^n-htk^<Dmmcr)m 
iE{jiS«IHi(A) FiaSariEliL, iJji^a -y 

iilltt(B) ( = A + « ) £|al^-rixK=^ffli: LTI^ 

L , ^ comM i.rzmm-mvfmmizm-^^ ^x mm-nim 

[000 1] 

x"^mm^:tmLxmm-r^fzi^com^^-f yh^-:^: 
y'uxmmmm.Rif:}}mi,zm-th. 

[0002] 

li, iinxnm'y-9<7)m^^j:mT.^mznmLx . 
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[00 0 3] ^(DZtt^i^. 

(S#gS¥6 - 3 14 9 g^^fgicti, r U-^tSM^ficO 
[0004] 

; ixx\-^hif. rnvdm^X'^^ixh, nm.zii\^x. m 

j^tt«coTU-x«M<7)±si;tcti:)iiliM^rrfi]i 9^zmm^ 
XlSgtolEft^S 1 4 (St^itrL-xT-Ji, 

a<OiE»#gl 4<:0T«gnic;?.7'f K 1 "oif^^iXX 
v^^. ttS[C0lllil!;#Sl4{i:. 9 =7V'?mZ''Ey-^^zW^ 
2: t 0 4>;^ "y^YlS ^ l.yH'^sW.zim \^X\^h, 
tfz. 'T\yX^Wi<r>Tmz\iif-.)V7.^ 1 6*«S{tA.flT 

®i:c75^v^^cMl^•r'5.^is^3, asco^si s a~ i s 

c*<3X^§ilTl''?.. -f-LT. Clix^>£O^Ml 8a~l 

8 c tztisin L >sr \ -^^mm-mm. $ tit o . ^ 

[0005]^<73j:^ h 

mm3.irZ^-*r-!i<^-i^^mjS-t^zti>zKch. 

X. «--9---if*-^tf0(2ESl/3I)!£5-5<'Hc|5)ag$-ti-t 

mm-r^z 1 i o , -mmcomm-mx-^iiaiLti^mt 

[0006] -ttch-h, x^-f h' I SiO^iS-Sr^icff, 



mA. nuimn^ mt^x, m^om^ 
?hf}^mmn^t^j:h. tfc. m&muf±tixi}\iz.-t^m^ 

tc, ^<r>mM^y'\yX(DXol,Z. 
fi'i'pm^^mz^ot. ^yi^^ yhX'cox^^ Hco 

y h izMjio^^-f-t^^e-i^mcomm-rti*^^ Lm < 

=t^. mti£. mw^m^^co\,^-rixi]^f}mhtk^mx' 
h h m^i<z{t .n-hiK^ <Dmwii,z{m<r)nm-rixi3<%^ 

[0007] *^B3(i. ±ieiOP!Mj^^tc«B LT^^ix 

x^'f ¥<r>^ms.^rmLxm^<7)Tuxmxi'? 

[0008] 

mz:^m-hfz)^\,z. mimi^zim<^m±. 

Mzma^is.^z-^'^^M-zxv ^ y i s^v-^^oj^iM 

-df^-:? 1 1-1, 1 l-2i:, ^C7)#Hf-;lf:E-5' 1 1 

-U 1 l-20^^■^i^-?-'i^<^^^it-•i>^SI^<7)3U^•fe>'-9- 
l lal, 1 la2i:. H>rlE«--9--^^:-:5' 1 1 -K 11-2 
tc;^lE--r-i>^-f >'h<7)Huiex5-f h'l 5co{5g&^ix-e 
ix1^tii-r.S.1«iiC£OX7^ HfiE^tti^gl 7-U 17-2 
J:, H!ffex5^ Kl 5<^®JK. MmmM.. ±IS/T 

yir-'9<r:>n'Mti:< t h\-^-rixi)-cosmmitk^-th=e 

-i^a >-|x^#g3 1 i:, CltO^r-i^ a i^l5S#S3 1 
lcJ:-?TiS^$iX3tmrlE^:-i^3 >-T-^'tca-cJ<X7 

ic, Mie?iiic<7)X7'f K[aai^,aj*gi 7-1. 1 7-2*- 
t><7Mm{s^i,zm-rf\,^x , fl>ns«--9--^^-^' 1 1-1, 
1 1 -2(7)T&mi^^m zr L , tB :ti -r 2 0 1 , 
z<r>mm^2 0i}^/yco^-^-7n=t-:^ 1 i-k 1 i-2c7) 

aJEt&^<a$r7v:^L, 1 l-K 1 1 -2t= 

;t-:^:-^'i 1-1, 1 i-2cr>m.&^^ix^'ixmm-rhMm 
[0009] n^m 1 {ciesio^Bjtc J; ^ t , xy^ v 



(5) 

COO 1 0] mmM2i,ztim(o^mii. yu-M. 
xv-^Yi5 imimm.^^ yvx'wm-ri>m^<7^-^- 

^^-^1 l-U 1 l-2i:, C:0#-9--;f:^:-:5' 1 1- 

u 1 i-2<^mn.i^iri^'h.m^-thim.<r>ms.^y-^ 

1 lal, 1 laZt. BUfe^-f-*^:-^' 1 1-1, 1 1-2 
i^1^ai■r■S.^aSc^0X^>f H{4S1^£ii^l5l 7-1, 17-2 

Hutex7^ Ki 5 comm.. ms.mm^m.. ±.m/f 
yT—!^<r>n'j'"^£< i: i>vi-rfiA><7)asfflSrS^-r^^: 

-v-g >'i5S^S3 It, C:(7)^-£/3 y^.'m.mks 1 
'f H^r-va ytc?&-oT:^7-f K 1 5*«IEi!j$fL-|. J: 0 

i?iemfio-^--it'^-^ 11-1, 1 i-2\,znm-th 
m^mM^f&2 It, K{2af§^ii, Rv^m 

fSt-v-3 >S^¥^g3 1 ICJ: -5TISS$i^7t:H^^ie*- 

iti-h<r>^w^. mfmmxy^ Kfaai^tii^gi 7 
-\73-h<n^mm^^m^zxfiL. mi^um^- Kfj^ 

h'c7)t #{i:Bgffi$iJWg^iliar^g2 1 *^/^c7){i^J§^ 

M^^^il#gl 7-i*-<bo{aafi-f-r-!-ix-e"ixai^)'ts$ij 

m^- Ymm^B.2 5 t , miSMWi<o^-^^=t—9 1 1 

-1, 1 l-2«0rt, V;:?.:?;^!^— y^:— h-c7)fc#<r)V7>^ 

t=5ri>^#-'f-*'*-^ 1 1-icoasjg^^mriesjpti- 

-f K{2g^:ai^Sl 7-l*><'o<7)($Sfi-^t'7){2iES^;(;i 

^mnvx^-h^i.-^- ^^^%m.n^f9L 22 mtm 
-&:=e-9 11-1, 1 i-2i?3i^<?)-f-*:^:-^ 1 i-a:J, 
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tb^ai 7-2*»A,coiaaft#r-eii-cixA:^L, Htriee 

3lc, HiiE=&i;--'+:*-^ 1 l-2<7)iIKJ§^jlarM»L 

mmm(r>v-::i-'m^mn-^^2 2 , 2 3*^^>co#-<f- 

^^-r^l 1-1, 1 l-2c7)jI«*g^ll2:A:'3L, 

1-1. 1 l-2tci^f|DLT, Buie^^ti^ffl 

tHtiie#32«-b>-tM lal, 1 la2cOiI^ft-i-ti7)^fL 

1 1-1, 1 i-2c7^mm2:^ix^ixmm-t^mm(7:^-7r: 

Tyy3 2-1. 3 2-2timtfzmmtLX\^&, 

[ 0 0 1 1 } imm 2 izsmco^mz xht. xy-t v 
coFji^m^m<Dmm^^ yh^^Tx^timmmm-thm. 

- 9 t-So" <^-'>3y:^- y'lziii -oXZco^^-t^^^ 

-9(7)tiLm.Rj/mmz:mmmmLx^^i. ^<7Dt#, ± 

5lJnX4'<7) t ^ i,i-7X9xu-y'^- Yxmm^cDV 

tcMicAS ^IX* LT JiiMJDX-r S ^ t j&i-^r tg i: ^: 0 , 

X*^'fSJSft<-C#l.. 

( 0 0 1 2 ] ^ m^ms^zimco^mi. m^TM2 
EtKoaa^^ >- hv-^^ruxcr,mm&mzn\.^x , 
Btrfe$ijffli^:-h-«]is#-g2 5{±, Hfliesijffli*i^«m#g 

2 1 ^^/^OCiatg^, ai^miEx^^ K{aai^,tii*g 1 
7-l*-'^0{i§fi-§-$:M?'JtCA:'3L, ©«[3]^^:-b'c7) 

fc^«iffirisMffliti^M»^S2 i*»/c>«7)^aj&^^, 4 

¥gl 7-li)-i3<7)iim.m^z:mtRLX^iX^tliii:fjX'^ 
•S-x-f •yf-#g2 6 2::S-ri.Cfc2r#?§!i:LTV^&. 
[0013] iisRias l;Ettcof&Hjtc J: h t , jDXf^ 

p^s {-tKO^h. v-^a^y, snx^f^w) {cii-^^-t^: 
T, immt>^^^mm't-}'Xii-?x9xu-y'^-y: 

[0014] tmm4 izimco^ma. m^^2Xii3 

im<^tm^^ y h-^-&:yi-xcr)$\m^mzi5^^x , 
mtmm=t- hw.#i52 5{i, -^x^xw—rt- k 

cot^, frEMtiOHf--+:^-:J' 11-1, 1 i-2cr)(Hcr> 

=^-9?:xu-rb-rhXoiz. mm^-v- -trti^ji^a 

#S2 2, 2 3^cO[iiS&^2:-W0J^..t^Ct*JT'^-5, 
[0015] |gi}<li4 (-E©;«7D?6BJtC J; ^ t , -v'XrJ'X 

vcot § t,z . *i3g(i^ifeS(^^jDXxsasijic 



(6) 

(= J: 4 S^<7))iiiiisni3msft < S . 
[0016] tfz. if*^5 tcie®c733^Bj{i. if«3i i 

HliiE#-9--'-K^:-^' 1 1-1, 1 l-2cOl;»ta:-5-ix-e'ni^> 
tii-ri.4IS!tcO«:S-by-»f3-l, 3-2t. "fr-i^symn 

mnxxmcomi^z. mmmco-^-yi-^'e-i^ i i-i, i 

1 -2^7)l*|V^•ri^*^ — tSI-^-r miie-^f-'l^'T' 
vr3 2-K 3 2-2lCH!rlSt5^:^ix;^v:lnBE:>3l::ffiS-r-g. 

1, 3 2-2iC{iH!fiev;^:?raofiLS7 -f - hVN'-y ^-fi-^ 

2-<aa^^fc LTai:^t, H(rfe«scc7)^f-;}f^:-^' 1 1 

-U 1 l-2t-eix^'ix>rtit--t'l>«g£-b>-9-3-l. 3-2*^ 

a^*g^2rai:>3'^-i>Hui£$ijp^2 0i:, mmm^^m. 

-fe Vtf 3 -K 3 -Zcom&iiE^ b i7)fl:giiffill*^/jN$ < ^ S 

-1,17 -2*^ ^O&Ifi-i- 1 ^KKchX 
OiZ^ HUfa^^f-^^^:-^' 1 1-1, 1 l-2(7)mMXiiM 

m^'tir^'mm'ri>m.m<7y^-7i-:Tyy3 2-1, 3 2 

-2h, B?ie$WS2 0*»/i>W^fi<^t2^'CfV^T, -efL 
m<OjpJI±)f-:S'5:^-r.&a^ll3 3 1 z:mit:m 

[00 1 73 it^JS6{cieS8i7)^HB(i:, fg^ii 

2X«i; 3ie»0:ffiiiCrfM h-*f-;}f7'U;^c75$lJ^gSC 
JSVir, Buie#-t-'-K^:-:? 1 1-K 1 1 -2cOfl:gii*'e 

ti^timiii-rim^<r)m^i-^y^3-i. 3-2 1, ^-v' 

ai-S h/U^*g^ffi^tH:^|-r^Hyie$Wt&^igir#S2 

Btiisisis«oif-;tt^:-^ 1 1-1, 1 i-2(7)i*iv^-r 
-r^:- KcT)^:- Ki3jf^ii-^$:ai:^-r^i5ifi$wt- f 

¥iJ5e#S 2 4 i: , d inrnm^f: - K WJe^S 2 4 <?> (JO-r 

^ - H mmmSt 25 d i7D®J - K ^3]m#S 2 5 
-r^ll-l, 1 1 -2i50rtH5fev^:J'I.:JJ'hc7);7,u~7'<7)-»^ 
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(i-§-i:0{2Sfflll*i^ i^-t-'i^/J^$ < =5:^ J: 9 tc, lyfex 
^-7'^o«•^f-,•i^^- ^ojlSit^ffiSr^g®: LT -cit-?-- 
ntii:'^-ri.ttac7)Hf--i<ji^?is:#g2 3 1 , mrie-^- 

d-Cfg^iS^^g 2 2 (^(O^Stt^^fflS: A:!] L , .1 

:J'0«eiirS>J«-r.|.-^-^'ryr3 2-li:, miieffiSto 
2 3*^ <^c7)Hyie=S-jI«fi^fflr A:*! 
L. ::^U-ym<r>^'t-t^=t-i?(rZME^LX. mii^m 

co^ix^'ixcoTmmmm^^ < ^ ^ i a c , miie;^ l- - 

■^-t:TyT3 2-2b , mtimmiO-^-Tii'^-i^ 1 1- 

1, 1 i-2i,z^tL^ixnm^^mm.-^y^3-\^ 3-2*^ 

SJif-S 2ra^-ri.a^ll3 3 i: r ii If jSfc LT 
[ 0 0 1 S ] If 5 X\i 6 iciSSeo^B^d J; ^ t , 

ymtLx^SLm-wmmmzi'-no. Ltzip-^x. x^-r k 

tc|5lfiB»Jffll*<T'l' SCOT-, ^-yi-:^-:^l,zi. Sft^coHII 

iiiSDX*>f»s^ < T- -i. . d o t , fteo;^ u - yffjco 
-fix-eixi^ffiLT^#§{caiK-ri>'7)T-, -f^n^*?^^ 

[00191 mimi ^zsmcr)%mii. ff*ii2X{i3 
iBm<7)SSit-i^'f > h-*f-^:ri/xco$ijfai^^tc*3v^T , 
m^nm'^- FT-omJisffi^^-f >- hov^-r^ix^Hcfctt 

x)^^>{i, Z<DW&Ltz:x'7 ^ b'{2acOi£^T'{i, MKK 
Mffi B ( = A + « ) iHjtB-f-iTl^^ffii: LT IS.^ L , d 

<^mM Ltz mmfmmm.^zm-rs^^^x mm-rix^n^.\i^, 
^ftommnx^.w,^^9^2s^i-^m.LfzmfSLtLx\^ 

[0020] {zim<n%mzii h t , ^^mm 

^'T'0|5I«B$lJffll4'(c^g$i(;K■^ >- hcr,\,^-rixi3-ff)±m 
CfcV^T'fT*>l*#aDX7!)i^fi5^XSB§lc, C:fiO;K-f yhT- 
cOJT*?}*^ B#o(iiniiiA>A^ < ^j:^<r>x'mm-rixm-^ 
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X. zcr,mm-n\immizm':^^^xmM-nxm-^mtiii 
&T^m±x'^^. 

[00 2 1] 

m^mm-th. tcti. i^xvcr>m.mx'i,±, 2.tMyMf- 

•y HQcOJigPtc-tOU;^;? 1 6 A5Ka$i^TV^^, ^7t, 

ffi^-l:^f•r•i):^[^) tcB/r^ranT-. [HiiE2:±T:^r(6ic7)ts 

mm. (Mieiiw^gi 4^o-«BgWT'$)'9, mm^i^ 
^W-tmo) lAifmi^wm^ixx^^h. zcomm 

ixTv^s. =g-iJ;:ti^^^gi 4£0[5]$Ka5 (Witt', tK- 

EIeW 1 1 b ji^ $ ixT I. ^ ^ . 3ts:^M?g.^-C1i: [site 
fs^gPW 1 2 o— t LT 0* t J: 5 (,z^;i^ h ( m 

mmi 4comim^^c^±^^R(/^-^-n'^=t-i^ 1 1 

<7)B«ilBai:'3lHlteWl 1 btzli^ix^'ixzco^Ji-h I2^z 
f^-^-rs-^yuhr-'j 1 2 a&iX'^i'hr-'j i 2 b*^ 

[ 0 0 2 2 } =sri3. mmx'^t. wm.^^ yv^znm-ti, 
mm^<^mi:^mm. 1 4 , iniEfE^gnw 1 2m/^- 

^^r-^-l l^rt, =g-l^co;ii^^tTV^^. -et 
X. ±.si<^i:o^zxy^ h' i 5{i^^^tf0-*f-,ii:^:_;? 
1 l<7)|5l^|I]lKlcJ:-5T±TIE«J$ix-l.idt^r-5Tfc 

[00 2 3] 1 l<7)ii!,ts@^mi 1 bt 

s:*ffiiT-. A>o, moai 1 btisna^ic, M,t(±VNVu 

;^>'i:t^l--:J'^<50jI®-t>'Hfl 1 a^i-^tL-i'iWLm^ 



Iti, AC-t-*'^-:? X{± D C -9-- - o v ^-f 

[0 0 24] tfz, tm^^ y h o«--f:'f V V \.znm- 

i>Xy-( Vtmitkiii-ti>tzibl,z—i^7ii^ V V<nif^)VX 
^ 1 b(r)'{k&hXy^ H 1 5c7)f*SSa5tcorBltC, 

si^tti^gi 7*«i2S$iiTv%i,. ■r£7)#;^7'f K{aa 

^^al#^5l 7(i:, ^^Mj^ffix-^. x^-f k 1 s^ot^gp 

tij:*-[Si (c:::t-{±, ±t*(^) ^c^^f^^*ffl«v^□v f 1 

7 c cOTSeaStCK^^ir/cl^ai'v -y F 1 7 b t , JliOl^ 
ID'v.-y F 1 7 b hYh'&Wm:^^-oXmm^mz\%^\^X 
\^^^)—TX'r—)V\la.)^t^iots:r>X\^h. ^LT, 
Xy^YX 5<!0±TS!)t::ff-5T^a5'\-y F 1 7b*<i;ri 
rxy-;H 7atcttL-C±Tl!)L. .r:h.tcJ;oT, 1^ 
aj'v.y F 1 7 b*><c>07fe(i-ttwj; 0 yr:.r;^^-/n 7 
acortSP«0fi[g^m*»4)X7^ F 1 50{aa**;K;l-x 

F tcs^ j£-r & 7x 7 'f F 1 5 <^<SLm.m^mm:t Mfnti 
-if^'^—^w^nm^^xmmL, x^-r fibct?^ 

[002 5] I12{±±E^-^3 >-;<7-yo-(?iJS:^KL 
T , f^^rr -i> 3 vm^^S 3 1 SLl/SlJffllS 2 

t-f. X^-f Fl 5{i;±|!BfiBU (ta^T'^A) z>> 

\iz. Twrnx^ (0^T'*c) ^-cm^coisaTi^as 

^tr) !tltf?il:LT-ffS$:$IT-r'l.. Slri^J^-f^^ 

[ 0 0 2 6 ] ii3{±, ^wm^i'>h'&m^^ v F-y- 

X^-f Fl 5tf0ilJ^. SE^jmea (^J;c{f. 112tcfc 
ftl.{ij[iSE ) . ±|iB{2a, TPfiiaa. aDXBB4&(iffi. JD 

v 3 >'is^#S3 1 1±. fi^y^Ltf. ±is<7)^^-i^ 3 >-T 

•y-f-. StA'A:'3T'-:5'rf^3i!>0$i]{fll5§2 OlcfeiS^-t^r^ 
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T±ier-^a:A:^-ri>J:^(CLTi,J;v^. zixi^cr)^ 
f-'-^JiSiJtJPS2 0lcKt03i^ii, im-Sixi>. 
[0027] mm^2 OimUf'^'i ^ nnyb-jL-:? 

tb^si 7*-^>#-9--,-i<^:-:j' 1 iizn^-rh^-^ yh 

0 t^ix^^-Tnryr s 2 izmtiTmm^mxn 

hJu^i^^m^iiif]-tiXoi,ztx^^i,. 

[0 0 28] 2*f'f >-^-^--•^t■r^x^3fcv^T^i, 2^ 

«01f-;K^:-^ 1 l-K 1 l-22r-^i^'ci^ll<i^^r•?.1^- 
^T>■r32-l. 3 2-2*<S{tf>ixTfcO, ^?--*'Ty 
T 3 2 -1. 3 2 -2{i;$i]®t§ 2 0 1> (T^mm^m^iMX 
iih)U^m^mi.zmtX . ^-f-^^^t—?! 1-1, 1 1 

-2<r)\s\mmmxiim)s^, ( tB:*] h/U:^ izm^^-Th ) r 
yy32-l. 3 2-2{±Mjei--g,#^-fe>'-if.l lal. 1 

-u 1 i-2oiEiiS3is&$wr-i>. ^^c. viv9hm(^ 
t # (a . #-9--*:r y r 3 2 -1 . 3 2 -2{±>i^ JS-r ^ 

^■i.J:-?Cc«-l?--;t«^-:S'l 1-K I l-2<r)Wm9Mi 

mmt ^^-i y h iz^m-th vamm 

StJ¥gl7-K 1 7-2(±{2Sfi-§-^. ^^^(z, ^S-mSt-t 
>'^f3-K 3-2(±-eix-e"itcO^-^3:gi<i-f-2:SiJffl)tl2 

[0 0 29] HUie^mcfi-feV-'f 3-1, 3-2{±, 

^^j&^'gfiix-i. v-A- V hm^<7)m^eo^{u.mzm-^^^x , 
[0030] ^/i, mmii^2oizii^.^3 3mm^ 

iXX^^h. Zcom.^^3 3U. "t-i^a yD^1]\sE.1}aXJL 

mc^mi^z, #-t-'tr^:-^i 1-1, 1 i-2(^mm.(?)i}as. 

H5iB?ISto-t--t'^-^ 1 1-U 1 l-2^0^^•fi^*> 
— oSr-^X^i: L. C:iHC«£--ri)t^-;KT>7-3 2- 
1. 3 2-2CHyieiS5t§it/iSDi±:^]tCffl^^-ri.meiiJi^ 



rJ' 1 1-1, 1 l-2{±;^b-yi: Lxmi'^x^m'^^- 

ill). vl<Oi:l=, 0]tJP§l2 0(iHiiK«--<f-.+C^-:J' 1 1 
-1, 1 l-2c7)til:'7^Mfi5:MfWil^-ri>mgii-t>--^3- 
1, 3-2x)-f>A:']L., CO«;erl»CSO'V^T#^f-;i^•^: 
-:5'<7)||fSgOinflE:^3x-:5'$r^S3 3lc:«^1-«. i a 

[003 1 ] ia4tC{4SlJfl?S2 0l*!£7)$lJiai^tg*«L/:: 
$iJW«tg7'D-y7I5l2:*Urii'9, OT, iHJlltcSrsv^ 

7{±HuE^:-i/3 >-|S.^¥S3 1 (ci Oi£^$iX7^C^- 

1(4, BUie^:-i^3yT-:?'fe'lia52 7(*l{Ci£1S$iXT 

^{caoX^-S/3 >';^-7'(c?a-:)T;^7-f F 1 SA^IE 
S^ixl. J: #^f--+:^-:^ 11-1, 1 l-2^^>^^^5 

-;l^fg^8I^^S2 2 Ctii:>3-r-S. . ^tOi: # , {2BJg^ 

#g2 3tCi,tb:>l$iX'i>. BuK^:->-3 >-*-'X7'f Hfi 

P*g^?»^^S2 1 i4i<7)^-i^ 3 ytc?'p^^/::{5aj&^ 

Y^mzhht%\i. mmn^mm.^f9L2 ui 

[0032] ^f---iiti^«Sr^g2 2(4, SWtg^jm 
¥S2 1 *^^>OBuiE{2Sf&^f«X{4 h;Ui7fi^fttc^fJB 
LT, ■9--;J-CTyr3 2-lC-e-ixmS;efg^X(4mgi[ 

(4, ■if-;fCfg^?8»^g2 2{4C<^fira*§^«i:;?.5'f 

mm^^m^v-yiiTyy-s 2-uziiijj-i-h , $>sv^ 

{4, F;t'i7*g^<l2rA:^L7t:i:#{4, ■^-TUm^mM.^ 

r>'r3 2-i(cai:>3-ri., c:oi;#, Buiex^-f H&a 

l^tti^^Sl 7-l«>^0{aS7 -f - H/N'-y :?fi-^{4$ij#|l^ 
- F 2 5 i, mnzx:h S iiT V ^ I, . 

[0033] $iJtiP^- FtD^,^S2 5(4, ^-i^s 

11-1, 1 1 -20|5lffi|l|ffll^:- F (fS^ISl^J^:- 

FX{4-7X^XU-7't-FtcJ;i.{5S|5lfiB$i){fiI, 
v^J4E+i$iHJqt- F ) ^Ittli*^ LT . 

•r o . Huie$ijpiif^?i5^^F5 2 1 (^coamm^ t 
miex^w Ffi[Si^ai#^ai 7-i*>f,o(a®7-f-F>'< 

•/^'(i-f-i:arA:')L, l55E$ix^CHirie^-i^ 3 
i.zm'^<mm^- Ftcta^-^T . MA:>jfi-^cOl >1'ix*— 
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io<D}^tiBi,zumi:^y-f vtiLm^.m^mi i-xt-^hcD 

[0034] Vm^- h'4^'J^#g 2 4 {i , ^- 3 >x 
-^'feitg|52 7{cieis§ixfcH?K^-i/ 3 VT-^hPi 

m%%'&m.^^2\t-ty<n^m^^<&h\,zm-^\^x, ^ 
i}v^T, ^mT^i:m'^»m±^xm<^xoi>z-^mx'x 

=7^ K 1 5^:$lJ^^|lLT^^•i.i:#^, ^^[5],^^- K ^=5: 
I. i e IC^- H«J^fl-§-2r$iJfflIt- h'flj^#a2 5 tctb 

L . ^ixtc J; 0 mimmn-^mn^^ 2 1 A>^i7){5^ 

2 3 5 ni. ( X ^ 'y ^ 

¥S2 6*<A:^Afi!tc;?.>f . ^>-l.v^{±, 

liPLTV^^t v;z>:J'Xl/-7'^-Ki:^:-i.J; 9tc 

ti^^ia^g 2 3 tcai:^J $ iX f-^g 2 6 *^'A 
JLmX'ii. •?x^:^u-y^-]it^d:hXoi,z^-)^W 

S»¥a2 3{=ai:»D$^T.I>. 

[00 35] -t^-*'^i^^IJ:^s2 3ii. mumm'i:- 

^(7)f|^lcS-cJ(,^THf-^t-^ 1 l-2^$ljffll-r 

»:¥|g2 lA^f>iO{5SJ^^fa^A:'3L. ^/cvx^-xu 

-7'^:-h'<7)t |:{iHtiieX7-f FfiS^ttti^gl 7-1*- 

ixA^jL. ^cO(asi}-^^ffli;;'.7-f K{5g1^,aj#Sl 7 • 

[ 0 0 3 6 ] ; c-c\ ±simM,mm=t- Ymf-^^-sy- 
v--r^-Y^zr>\.^x\m-th.'m.^o:>^-if^^-9 
11-1. 1 \ -m-^^^wkv^\im.<r>nm^t''')ts:t)-^h 
wmm \m fz^ t , ^^t^ba \.z\hhh'm\if^^ yv^^- 



2oco|5l«3$W^- H 3 >'^-7't2S':Jv^T«) 

'3}^iTV%|,. t.-f. -7X^'Xb-7't-K-C'{±. 
<7)-9--'-K«^?lff^g 2 2, 23 ^COF^OV ^-filA^O 

(^^JgJgHST'ti, -y--;f:j§^M^#^S2 2 ) tciaffitg 

^ (±ie-c-(i:. Buie$iiwg^?iia[¥g2 \-b-t>(r>\m^ 

^) ardJ^jL. C:m;J:0aiiJffll$iX-&1?--'tC^-^l 1 
-Izrvx^ t L, $ <i,(cfl!!iO-9--;l^fi^?m¥g2 3^ 

fiS^.ttS¥g 1 7-lA»<i,£0{iia7 - HA-y ^fi-§-) ^ 
{jiffit^i:UTai^lL. ClixlcJ: '?^'Jffll§i^-l.^^!l^O■r- 
-+:^:-^l 1 -2^2:7. lx-7t LTVi|>. C:co^X:77, 

u-7'^- F-c-(75f5]fi8$iJMi, $iJWftt*n 
■^w^^z\%i>hwm^m.zii\^x\i. m^wiM. 

7$iiffl)4'tc. -7X:?7.L— 7'^- F-C-|3l«BS'JePr^f 5 J: 
[0037] M^lBlSa^:- FT{±. aSOHf-.+C 

*i^v»m¥S2 2. 2 3^*-'isi-c7)<uw^^ i^mm 
mx'ii. mm\mm^mn^m2 lA^/ocofiatg^) sr 

mLizinm-t^^-v-^^t-:? 1 1-1. ii-2^c7)[aa 

l,Zli. BUEV7.^7.U'-7'^- FT-{i-77.;$'(i|<7)Jit!)c7) 
§M 5: git />:7. 1/- 7i!lA-'Jitj)0<) tc^ 2>(?)T\ Sv ^(cM 

■^LXLt\>^mmys y^yt^iz±[ft:>ti^j:\,y, ttz^ 

-^x. cL<r>xd^j:i%'^i,zitm^mm=t-vizx-:>xmm 

3a±#XS£0J: 3 tca3i-C;^7>f K 1 5 Sr^iJffllL^v: 0 . 
^TtfT^jfe^SnXXS^^-i^ 3 ycot ^ {=®^I^«S 

[ 0 0 3 8 ] t/i. jDffi!raxxeT'<7)h;u^$i|t3i4'(c 

mw^^ yh^-yt(yuy.izi3\,\xi,i, s.mm 
1-u 1 1 -2^ioisifiB-rii (-yfo. mMiMm) 

hJl-^mmz:noZt:b^X^^<^j:h. ZcDfzi!^. Kti 

ti, -ff-jf^^-:? 11-1) <r>?i.X'V)V9%m'3:'u^y. Z. 
ixi-7X9 tLtzticTi^—^^'^ — S' 1 1-150(4^7 -f 
- F.' < -y ^ fI^2rffi<?)-9--*"^- ^ 1 1 -2^tfO{iar§^ 
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[0039] SDE:^^#g 2 mwiwrnm 

tc, ^-^-if^^—^X 1-1, 1 \ -l\,Z^ix^f\M%-th 
fl:Si-fe 3 -1, 3 -2*> <i> A:»3 LTtHgiEiat^S-? , 

'efL'r^^^0S^BE:;^lf-^r^^t--S.^g^*^sl3 3tc 

fit (aiS^r-f >-hT'c73^fmatt) T'«i:^<, (.^-fix*^ 
;J<^- t i !> til^j h;Ui?far K5E-r i. J; 3 t:: LT v^|> 
^T'c, ±lgcoJ;o(=^S3 3J3j:-5T=g--»?--;K^: 

[ 0 0 4 0 ] Sf>:, |5]SB■r^^^^tii#S2 S{i:«i5:--K^ >- 
hT'0#-t-'+^^:-^' 1 1-U 1 1 -2c7){S:g|3I^-rjxS 
LTfc 0 . #^f-^*i^?1l»*g 2 2, 2 3 

-t^asji^fiti:, n^\^tz^7.vA Y'SLmm&m^\ 

7-1, 1 7-2A^^>cOfii^fi-^i(^{i[S{I^ar|1)ie|5l^-f 
^^tfiMLT^-t-d-r^-^ 11-1, 1 \ -l^WiL^ 

[004 1] tz oT-, mio^Mi04'tctT*.ft#Sin: 

[0042] L/cA^oT, IgSc^K-f y b-9--,-ifrU':^t= 

fcv^T , S^|5)tj]^- K(cJ; ^|5l»!$iJtJp-C'f7^ft#SDl • 

0- }-T*>»:2={i!:S) RU-'^<:Ot^cr,iS.mimm&.A^J!-l^ 
Ti£tiLTfc<, ^LT. <TMff)i^a-/ ht^h^i. mil 

A + a s i^zX'^xTo^tz&M.m^m.^T: minmrm^ 



A5-^H1 5*Wv:f>- ZCOWzlzmi^l^fzmji-n-a^ 

S:iHiJi-c-#^.<o-C', mmmi&Tim±-thzti3^x'^ 
[ 0 0 4 3 ] ft^v^ji, ±ien*>iS&x^*<mo^s 

^A^M.mzm-Lttki^^(7)z:^.liiL. zcomm^tktuL 
K 1 5t^WimLX\-^^x<Xi,^mmzXy^ H 1 

if^mt^j:^, nm'ikTim±-r^ztt/^x'^^. 

[0044 ] liiJi, tmLfzX p (c, a^*r-f y v^- 
^-f K 1 5i}<^mm^m^L^xtf^t=Wm^ixtjidl,Z. 

^■^-if.^—^timmnm^fihff^x'. mMitrnx-c^y 
m.^'imx'^h. tfz. xy-< K^-i/a yicretx, 

;c{f{S5«TIS^/±#xa^g? 0 SPXX^T-(i-7>!. x 

7'^- Htc i 0 , S) v^^^l*3^m/±^xg^^T 

^fe^ JnXX^^T1i®«|5]tj:E- Klc J; 0 |5]fimiJ»^ 

S^LTl5]«B$iJffll?ixl.<?)T', X7>f K<0^«-K**WS 
^<^H^$iX, ffiS'^7VXjDX*^^tgi:^.?>. 
ic, jDEJnxXST«7)ffi^]$(j«B$c!i. 
^-KlciO. v;2::J'ffl|(^ltt<7)Hf— h 
yP;?$iJffllL, fferxb—yifflt LT-v'X:^0J|co{2:j(ci5l 

[0 04 5 ] ^fc, ilE^MJ^.^Cfev^Tfi, 

■9-^x7-^ mmmtii^fitz:^ix^'ti^mi,zmx.fzm 

t^. yuxmx-vm\^mz!Btx . 

-tKch-h. mm■^&mco^1}axi'mcDm^'^t>■^tl,zm 

*• i: -r ^ J; e, izMtR L . frses'j®* - K-wm# 
S 2 5 (cti V ^■C , JMtR § ii7t«*< v;'. ^ t^j: ^ X o l>z^ 

iimm^^wimthztt'^x'^^XoizLxi^xvK 
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i.mmcr)mm^j:mm] 1 2 

C la 1} *3iBBtc(S;«-j-i.Mt'-J^^ y h-'?--,i-:r U7s£0W 1 4 

1 5 . 

•r. 17, 

[04 ] ^^mzmhhmm^fH<r>mmm^y"o -y^m 20 

a-^-r. 2 1 

[[15] tM3Sir«(=f^.i7S«iit--K-f y V (DTuxm.mt^ 2 2 

JEMUzTTp-r. 2 4 

ii^^<7)mm] 2 5 

1 ^-if-T\yX 2 6 

3-1. 3-2 •SS[-fe>-9- 2 7 

9 '<yh' 3 1 

10 yV—K 3 2 
11, 11-1, 11-2 ^—if^^—^ 



, 1 lal, 1 la2 mK-^y-^ 

17-1, 17-2 Xv^Y^W&i.'iixmi 
1 Sc ^ 



2 3 •9---tctg^?m#f5 

3 2-1, 3 2-2 ■^—if^ryr 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Epitome 

(57) [Abstract] (******) 

[Technical problem] The location of each servo motor and the synchronousr-control precision of a 
rate are good, and the control unit of two or more point servo press which maintains the balancing 
of a slide and enables a response in various press-working-of-sheet-metal activities is offered. 
[Means for Solution] In two or more point press which drives a slide by two or more points for 
every predetermined spacing of the work-piece conveyance direction, It has two or more servo 
motors driven by two or more points, the rate sensor for every servo motor and a current sensor 
and a slide position detection means, and a motion setting-out means set up a slide motion, and 
based on each sensor signal, the location command value or the torque command value 
corresponding to each servo motor is calculated and outputted so that a slide may maintain and 
drive a balance along with this set-up slide motion. It considers as the simple synchronous mode, 
each servo motor is controlled by the same location command, and when it is [ low-speed ] under 
processing, synchronous position control of the time under high-speed migration of a slide or 
punching processing is carried out as a master slave mode. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In two or more point press which drives the slide (15) supported by the frame free 
[ direct-acting ] by two or more points for every predetermined spacing of the conveyance 
direction of a work piece It is attached in said frame. Said slide (15) Said two or more servo 
motors driven on the point (11-1) (11-2), [ two or more ] Two or more rate sensors which detect 
the rate of each of this servo motor (11-1) (11-2), respectively (Hal) (11a2), Two or more slide 
position detection means to detect the location of said slide (15) of the point corresponding to 
said each servo motor (11-1) (11-2), respectively (17-1) (17-2), A motion setting-out means to 
set up one of desired value at least among the motion data of the rate of said slide (15), a rate 
change-over location, an upper limit / minimum location, an application-of-pressure location, 
welding pressure, or the application-of-pressure holding time (31), So that a slide (15) may drive 
along with the slide motion based on said motion data set up by this motion setting-out means 
(31) The controller which calculates and outputs the rate command value of each of said servo 
motor (11-1) (11-2) based on the position signal from said two or more slide position detection 
means (1 7-1) (1 7-2) (20), Input the rate command value of each servo motor (11-1) (11-2) from 
this controller (20), and it corresponds to each servo motor (11-1) (1 1-2). So that the variation of 
said rate command value and the speed signal of each of said rate sensor (Hal) (1 1a2) may 
become small The control unit of two or more point servo press characterized by having two or 
more servo amplifiers (32-1) (32-2) which control the rate of each servo motor (11-1) (11-2), 
respectively. 

[Claim 2] In two or more point press which drives the slide (15) supported by the frame free 
[ direct-acting ] by two or more points for every predetermined spacing of the conveyance 
direction of a work piece It is attached in said frame. Said slide (15) Said two or more servo 
motors driven on the point (11-1) (1 1-2), [ two or more ] Two or more rate sensors which detect 
the rate of each of this servo motor (11-1) (11-2), respectively (Hal) (11a2), Two or more slide 
position detection means to detect the location of said slide (15) of the point corresponding to 
said each servo motor (11-1) (11-2), respectively (17-1) (17-2), A motion setting-out means to 
set up one of desired value at least among the motion data of the rate of said slide (15), a rate 
change-over location, an upper limit / minimum location, an application-of-pressure location, 
welding pressure, or the application-of-pressure holding time (31). So that a slide (15) may drive 
along with the slide motion based on said motion data set up by this motion setting^out means 
(31) A control-command operation means to calculate and output the slide position command 
value of the point corresponding to said two or more servo motors (11-1) (11-2) (21), It is based 
on this slide position command value and said motion data set up by said motion setting-out 
means (31). While a slide (15) is under [ high-speed migration ] or punching processing it, the 
simple synchronous mode, Moreover, a control mode judging means to judge with the 
synchronousr-control mode of a master slave mode at the time under low-speed processing, and 
to output a mode change-over signal according to this judgment result (24), The location command 
from said control-command operation means (21) and the position signal from said slide position 
detection means (17-1) are inputted into juxtaposition. The mode change-over signal from said 
control mode judging means (24) is received. At the time of the simple synchronous mode the 
location command from said control-command operation means (21) Moreover, the control mode 
means for switching to which the position signal from said slide position detection means (17-1) is 
outputted, respectively at the time of a master slave mode (25), The location command of the 
servo motor (11-1) which should serve as a master at the time of a master slave mode among said 
two or more servo motors (11-1) (1 1-2) is inputted from said control-command operation means 
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(21). A servo command operation means to calculate and output the rate command value of said 
servo motor (11-1) so that the position error of this location command value and the position 
signal from said slide position detection means (17-1) may become small (22). Said location 
command where said control mode means for switching (25) outputs, or said position signal is 
inputted as a location command. Moreover, the position signal from each slide position detection 
means (17-2) corresponding to each servo motor (1 1-2) other than the servo motor (11-1) of said 
two or more servo motors (11-1) (1 1-2) is inputted, respectively. So that the position error of said 
location command value and each of this position signal may become small Two or more servo 
command operation means to calculate the rate command value of each of said servo motor (1 1- 
2), and to output, respectively (23). Input the rate command value of each servo motor (11-1) (11- 
2) from said two or more servo command operation means (22) and (23), and it corresponds to 
each servo motor (11-1) (1 1-2). So that each velocity error of said each rate command value and 
the speed signal of each of said rate sensor (1 1a1) (1 1a2) may become small The control unit of 
two or more point servo press characterized by having two or more servo amplifiers (32-1) (32-2) 
which control the rate of each of said servo motor (11-1) (1 1-2), respectively. 
[Claim 3] In the control unit of two or more point servo press according to claim 2 said control 
mode means for switching (25) The location command from said control-command operation 
means (21) and the position signal from said slide position detection means (17-1) are inputted 
into juxtaposition. At the time of the simple synchronous mode, the location command from said 
control-command operation means (21) Moreover, it is the control unit of two or more point servo 
press characterized by having the switching means (26) which chooses the position signal from 
said slide position detection means (17-1), and can be outputted, respectively at the time of a 
master slave mode. 

[Claim 4] In the control unit of two or more point servo press according to claim 2 or 3 said 
control mode means for switching (25) So that any one of said two or more servo motors (11-1) 
(11-2) may be chosen as a master and other servo motors may be made into a slave at the time 
of a master slave mode The control unit of two or more point servo press characterized by the 
ability to switch the location command to said each servo command operation means (22) and (23). 

[Claim 5] The control unit of two or more point servo press according to claim 1 characterized by 
providing the following Two or more current sensors which detect the current of each of said 
servo motor (11-1) (11-2). respectively (3-1) (3-2) When a motion is an application-of-pressure 
processing process, while outputting the current command value equivalent to said set-up welding 
pressure to said servo amplifier (32-1) (32-2) corresponding to any one master among said two or 
more servo motors (11-1) (11-2) The position feedback signal of said master side is outputted to 
other servo amplifiers (32-1) (32-2) as a location command. Said controller which outputs the 
display command of each welding-pressure data based on the current value inputted from the 
current sensor (3-1) (3-2) corresponding to said two or more servo motors (11-1) (1 1-2). 
respectively (20) So that the current deflection of this current command value and the 
corresponding current signal of said current sensor (3-1) (3-2) may become small, when said 
current command value is inputted Or so that the position error of this location command value 
and the position signal from said slide position detection means (17-1) (17-2) to correspond may 
become small, when said location command is inputted Two or more servo amplifiers which control 
the current or rate of each of said servo motor (11-1) (1 1-2). respectively (32-1) (32-2) The drop 
which displays each welding-pressure data based on the display command from said controller (20) 
(33) 

[Claim 6] The control unit of two or more point servo press according to claim 2 or 3 
characterized by providing the following Two or more current sensors which detect the current of 
each of said servo motor (11-1) (1 1-2), respectively (3-1) (3-2) Said. control-command operation 
means to output the torque command value equivalent to said set-up welding pressure when a 
motion is an application-of-pressure processing process (21) Said servo command operation 
means corresponding to any one master among said two or more servo motors (11-1) (1 1-2) 
which input said torque command value from said control-command operation means (21) as a 
master, and calculate and output a current command value so that it may become a motor output 
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torque equivalent to this^orque command value (22) Said control mode judging means to output 
the mode change-over signal of a master slave mode when a motion is an application-of-pressure 
processing process (24). The mode change-over signal of the master slave mode from this control 
mode judging means (24) is received. Said control mode means for switching which outputs the 
position signal from said slide position detection means corresponding to the servo motor of said 
master side as a location command (25), Said location command from this control mode means for 
switching (25) is inputted. Again The position signal from each slide position detection means 
corresponding to the servo motor of slaves other than said master is inputted, respectively among 
said two or more servo motors (11-1) (1 1-2). So that the position error of said location command 
value and said each position signal may become small, respectively Two or more servo command 
operation means to calculate the rate command value of each servo motor of said slave, and to 
output, respectively (23), So that the current command value from said servo command operation 
means (22) may be inputted and the current deflection of this current command value and the 
current signal of the current sensor of said master side may become small The servo amplifier 
which controls the current of the servo motor of said master side (32-1), Input said each rate 
command value from said two or more servo command operation means (23), and it corresponds 
to each servo motor of a slave side. So that each velocity error of said each rate command value 
and speed signal of each of said rate sensor of a slave side may become small Two or more servo 
amplifiers which control the rate of each servo motor of said slave side, respectively (32-2), A 
welding-pressure display means to output the display command of each welding-pressure data 
based on the current value inputted from the current sensor (3-1) (3-2) corresponding to said two 
or more servo motors (11-1) (11-2), respectively (29), The drop which displays each welding- 
pressure data based on the display command from this welding-pressure display means (29) (33) 
[Claim 7] In the control unit of two or more point servo press according to claim 2 or 3 At the 
time of said punching in either of the points in the simple synchronous mode, two or more Said 
location variation of the flash of punching in this point (A) A slide position is memorized. And from 
degree shot Location variation which added the predetermined amount alpha of allowances to said 
memorized location variation A near this memorized slide position (B) (= A+alpha) It sets up as a 
synchronous gap allowed value. The control unit of two or more point servo press characterized by 
attaching a synchronous gap detection means (28) to perform synchronous gap malfunction 
detection based on this set-up synchronous gap allowed value. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of two or more point servo press 
for maintaining and driving balancing with the servo motor of plurality two or more points of a slide, 
and an approach in the direct-acting mold press by actuation with an electric servo motor, and the 
so-called servo press. 
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[0002] 



[Description of the Prior Art] A press machine has the direct-acting mold press which carries out 
direct-acting of the slide with the mechanical-cable-type press which carries out vertical 
actuation of the slide by revolution of a crankshaft, an oil hydraulic cylinder, an electric servo 
motor, etc. Also in this, corresponding to various processing conditions of the work piece for 
processing, slide motions, such as the actuation conditions of a slide, i.e., the stroke range of a 
slide, a rate, and an actuated position, can be set as arbitration, and a direct-acting mold press 
can be controlled easily, and, therefore, is widely used in many fields. Since especially the servo 
press by the electric servo motor can carry out high-speed actuation of the slide rather than the 
hydraulic press by an oil hydraulic cylinder etc., it is applicable also to the field as which high 
productivity is required. 

[0003] although the various actuation control units and approaches of a servo press are proposed 
from before from this — JP,6-31499,A — improvement In the speed of the whole press machine, 
and cost reduction — it can plan — and handling — it is easy and the actuation control unit of 
the large servo press of applicability is indicated. The servo press indicated from such the former 
is a thing of a single-engined specification which is a press and performs shaping and punching 
processing with one metal mold by one set of a servo motor 1 so-called point which a slide drives. 

[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, it may be necessary to process it 
into press operation by the passing <a thing> on specification not only by the thing of the above 
single-engined specifications but two or more metal mold. From this reason, development of the 
servo press of two or more points which can respond to this passing <a thing> on specification is 
demanded. Although the press machine of two or more points is widely performed from the former 
by the mechanicaKcable-type press, it is shown by dr awin g 5 , for example. It sets to this drawing, 
two or more driving means 14 (in a mechanical-cable-type press, it is the rod connected with the 
crankshaft) at predetermined spacing are arranged in the upper part of the press machine of a 
passing <a thing> on specification in the passing <a thing> on direction 19, and the soffit section of 
two or more of these driving means 14 is equipped with the slide 15. Two or more driving means 
14 are driving the slide 15 in the vertical direction, taking a synchronization mutually with a 
crankshaft. Moreover, the bolster 16 is formed in the lower part of a press machine, and two or 
more metal mold 18a-18c is attached in the location of the top face of this bolster 16, and the 
underside of said slide 15 which counters mutually. And the transport device which is not 
illustrated is arranged among these metal mold 18a - 18c, and continuation processing of a 
predetermined work piece is performed by conveying a work piece among metal mold 18a - 18c by 
said transport device synchronizing with vertical actuation of slide 15. 

[0005] When it constitutes the servo press of two or more points for such a passing <a thing> on 
specification, said two or more driving means 14 will be constituted from two or more power 
inverters which consist of combination of a ball screw, a nut, etc., and each servo motor will be 
connected with each power inverter. And it becomes processible by the above-mentioned passing 
<a thing> on specification by synchronizing the location and rate of each servo motor mutually, 
and controlling them. However, in such a servo press of two or more points, in order to control a 
slide position, a rate, welding pressure, etc. to a precision based on the predetermined slide motion 
set up beforehand, the following problems occur. 

[0006] That is. the synchronousr control of the location and rate between two or more servo 
motors must be carried out, always maintaining the balancing of slide 1 5. However, the control 
system at the time of a synchronousr control becomes oscillation-like according to the work- 
piece classification and the ingredient to process, processing work contents (for example, piercing 
draw forming etc.), slide speed conditions, etc. Moreover, like the conventional mechanical-cable- 
type press, when processing it with predetermined welding pressure, if the torque control of each 
servo motor is performed simultaneously, it will become very difficult to control two or more servo 
motors, maintaining the balancing of the slide by two or more points. Furthermore, in two or more 
metal mold, that from which the. various contents of processing differ is intermingled, and this 
becomes easy to generate the synchronous gap between the servo motors corresponding to each 
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point. For example, when either of the two or morecarat molds is a die, a synchronous gap of a 
location occurs at the flash of punching, by this synchronous gap abnormal stop, press operation 
will be interrupted and operating ratio lowering will be caused. 

[0007] This invention is made paying attention to the above-mentioned trouble, and in the servo 
press of two or more points, the location of each servo motor and its synchronousr-control 
precision of a rate are good, and it aims at offering the control unit and approach of a servo press 
two or more points whose response in various press-working-of-sheet-metal activities maintain 
the balancing of a slide and is enabled. 
[0008] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above- 
mentioned object, invention according to claim 1 In two or more point press which drives the slide 
1 5 supported by the frame free [ direct-acting ] by two or more points for every predetermined 
spacing of the conveyance direction of a work piece It is attached in said frame. Said slide 15 Said 
two or more servo motors 1 1-1 driven on the point, and 11-2, [ two or more ] Each of this servo 
motor 11-1. two or more rate sensors 1 1a1 which detect the rate of 1 1-2, respectively, and 1 1a2, 
Said each servo motor 11-1, two or more slide position detection means 17-1 to detect the 
location of said slide 15 of the point corresponding to 11-2, respectively, and 17-2, A motion 
setting-out means 31 to set up one of desired value at least among the motion data of the rate of 
said slide 15, a rate change-over location, an upper limit / minimum location, an application-of- 
pressure location, welding pressure, or the application-of-pressure holding time, So that slide 15 
may drive along with the slide motion based on said motion data set up by this motion setting-out 
means 31 The controller 20 which calculates and outputs said each servo motor 11-1 and the rate 
command value of 11-2 based on said two or more slide position detection means 17-1 and the 
position signal from 17-2, Input each servo motor 11-1 from this controller 20, and the rate 
command value of 1 1-2, and it corresponds to each servo motor 11-1 and 1 1-2. It is considering 
as each servo motor 11-1, two or more servo amplifiers 32-1 which control the rate of 1 1-2, 
respectively, and the configuration equipped with 32-2 so that the variation of said rate command 
value, and a said each rate sensor 1 1a1 and the speed signal of lla2 may become small. 
[0009] Since the synchronousr control of the location and rate of each of this servo motor is 
carried out along with the motion curve based on the motion data which arranged two or more 
servo motors which carry out straight-line actuation of two or more points for every 
predetermined spacing of a slide, respectively, and were set up beforehand according to invention 
according to claim 1, the unbalance of a slide can be maintained and driven. Therefore, it becomes 
possible to attach two or morecarat mold in a slide, and to carry out passing <a thing> on 
processing, and, as a result, two or more precision is improved by passing <a thing> on processing 
of the high speed by the point servo press. 

[0010] Moreover, invention according to claim 2 sets the slide 15 supported by the frame free 
[ direct-acting ] to two or more point press driven by two or more points for every predetermined 
spacing of the conveyance direction of a work piece. It is attached in said frame. Said slide 15 Said 
two or more servo motors 11-1 driven on the point, and 1 1-2, [ two or more ] Each of this servo 
motor 11-1, two or more rate sensors 1 1a1 which detect the rate of 1 1-2, respectively, and 1 1a2, 
Said each servo motor 11-1, two or more slide position detection means 17-1 to detect the 
location of said slide 15 of the point corresponding to 11-2. respectively, and 17-2, A motion 
setting-out means 31 to set up one of desired value at least among the motion data of the rate of 
said slide 15, a rate change-over location, an upper limit / minimum location, an application-o1^ 
pressure location, welding pressure, or the application-of-pressure holding time, So that slide 15 
may drive along with the slide motion based on said motion data set up by this motion setting-out 
means 31 A control-command operation means 21 to calculate and output said two or more servo 
motors 11-1 and the slide position command value of the point corresponding to 11-2, It is based 
on this slide position command value and said motion data set up by said motion setting-out 
means 31. While slide 15 is under [ high-speed migration ] or punching processing it, the simple 
synchronous mode. Moreover, a control mode judging means 24 to judge with the synchronousr- 
control mode of a master slave mode at the time under low-speed processing, and to output a 
mode change-over signal according to this judgment result, The location command from said 



file://C:¥Documents and Settings¥Owner¥My Documents¥JPOEn¥JP-A-H1 0-2777... 2004/09/30 



JP-A-H1 0-277791 8/19 v 

control-command ope^^^n means 21 and the position signal from saTd slide position detection 
means 17-1 are inputted into juxtaposition. The mode change-over signal from said control mode 
judging means 24 is received. At the time of the simple synchronous mode the location command 
from said control-command operation means 21 Moreover, the control mode means for switching 
25 to which the position signal from said slide position detection means 17-1 is outputted, 
respectively at the time of a master slave mode, The location command of the servo motor 11-1 
which should serve as a master at the time of a master slave mode said two or more servo motors 
11-1 and among 11-2 is inputted from said control-command operation means 21. A servo 
command operation means 22 to calculate and output the rate command value of said servo motor 
11-1 so that the position error of this location command value and the position signal from said 
slide position detection means 17-1 may become small, Said location command where said control 
mode means for switching 25 outputs, or said position signal is inputted as a location command. 
Moreover, the position signal from each slide position detection means 17-2 corresponding to said 
two or more servo motors 1 1-1 and each servo motor 1 1-2 other than servo motor 11-1 of 1 1-2 
is inputted, respectively. So that the position error of said location command value and each of 
this position signal may become small Two or more servo command operation means 23 to 
calculate the rate command value of each of said servo motor 11-2, and to output, respectively, 
Input each servo motor 1 1-1 from said two or more servo command operation means 22 and 23, 
and the rate command value of 1 1-2, and it corresponds to each servo motor 11-1 and 1 1-2. It is 
considering as said each servo motor 11-1, two or more servo amplifiers 32-1 which control the 
rate of 11-2, respectively, and the configuration equipped with 32-2 so that each velocity error of 
said each rate command value, and a said each rate sensor 11a1 and the speed signal of 1 1a2 may 
become small. 

[001 1] According to invention according to claim 2, two or more servo motors which carry out 
straight-line actuation of two or more points for every predetermined spacing of a slide, 
respectively are arranged, and the synchronousr control of the location and rate of each of this 
servo motor is carried out along with the motion curve based on the motion data set up 
beforehand. Since the synchronousr control of two or more of said each location and rates of a 
servo motor is carried out by the master slave mode at this time when it is the simple 
synchronous mode while a slide is under [ high-speed migration ] or punching processing it based 
on the above-mentioned motion data, and it is [ low-speed ] under processing, the stability of the 
slide at the time of a high speed and a low speed is good, and the unbalance of a slide is 
maintained with a sufficient precision. Therefore, it becomes possible to attach two or morecarat 
mold in a slide, and to carry out passing <a thing> on processing, and, as a result, two or more 
precision is improved by passing <a thing> on processing of the high speed by the point servo 
press. 

[0012] Invention according to claim 3 is set to the control unit of a servo press two or more points 
according to claim 2. Moreover, said control mode means for switching 25 The location command 
from said control-command operation means 21 and the position signal from said slide position 
detection means 17-1 are inputted into juxtaposition. It is characterized by having the switching 
means 26 which the location command from said control-command operation means 21 can be 
chosen at the time of the simple synchronous mode, and the position signal from said slide 
position detection means 17-1 is chosen at the time of a master slave mode, and can be 
outputted, respectively. 

[0013] According to invention according to claim 3, processing work contents (namely, work-piece 
classification, processing conditions, etc.) were made to suit, and switching means (selecting 
switch etc.) are established so that an operator can choose the simple synchronous mode or a 
master slave mode. By this, the workability in a servo press can be improved two or more points. 
[0014] Invention according to claim 4 is set to the control unit of a servo press two or more points 
according to claim 2 or 3. Said control mode means for switching 25 So that said two or more 
servo motors 1 1-1 and any 1 of 1 1-2 may be chosen as a master and other servo motors may be 
made into a slave at the time of a master slave mode It is characterized by the ability to switch 
the location command to said each servo command operation means 22 and 23. 
[0015] Since the servo motor which is fitted to each processing process classification of two or 
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more metal mold, and ^Jfld be made a master among two or moreTervo motors at the time of a 
master slave mode can be chosen according to invention according to claim 4. the synchronousr 
control of each servo motor is performed very stably. Consequently, even if the content of 
processing of two or more metal mold by passing <a thing> on processing changes, the stable 
synchronousr control suitable for this can be performed. Therefore, since the balancing of a slide 
is maintained with a sufficient precision, precision is improved by passing <a thing> on processing 
of the high speed by the servo press two or more points. 

[0016] Moreover, invention according to claim 5 is set to the control unit of a servo press two or 
more points according to claim 1. Said each servo motor 11-1, two or more current sensors 3-1 
which detect the current of 11-2, respectively, and 3-2, When a motion is an application-of- 
pressure processing process, while outputting the current command value equivalent to said set- 
up welding pressure to said servo amplifier 32-1 corresponding to any one master, and 32-2, said 
two or more servo motors 1 1-1 and among 1 1-2 The position feedback signal of said master side 
is outputted to other servo amplifiers 32-1 and 32-2 as a location command. Said controller 20 
which outputs the display command of each welding-pressure data based on the current sensor 3- 
1 corresponding to said two or more servo motors 1 1-1 and 1 1-2. and the current value inputted 
from 3-2, respectively, So that the current deflection of this current command value, and a said 
corresponding current sensor 3-1 and the current signal of 3-2 may become small, when said 
current command value is inputted Or so that the position error of this location command value, 
and a said corresponding slide position detection means 17-1 and the corresponding position 
signal from 17-2 may become small, when said location command is inputted It is considering as 
the configuration equipped with two or more servo amplifiers 32-1 which control said each servo 
motor 11-1, the current of 1 1-2, or a rate, respectively, 32-2, and the drop 33 which displays each 
welding-pressure data based on the display command from said controller 20. 
[0017] Furthermore, invention according to claim 6 is set to the control unit of a servo press two 
or more points according to claim 2 or 3. Said each servo motor 11-1, two or more current 
sensors 3-1 which detect the current of 11-2, respectively, and 3-2, Said control-command 
operation means 21 to output the torque command value equivalent to said set-up welding 
pressure when a motion is an application-of-pressure processing process, Said torque command 
value is inputted from said control-command operation means 21 as a master. Said two or more 
servo motors 1 1-1 which calculate and output a current command value so that it may become a 
motor output torque equivalent to this torque command value, and said servo command operation 
means 22 corresponding to any one master among 1 1-2, Said control mode judging means 24 to 
output the mode change-over signal of a master slave mode when a motion is an application-of- 
pressure processing process. The mode change-over signal of the master slave mode from this 
control mode judging means 24 is received. Said control mode means for switching 25 which 
outputs the position signal from said slide position detection means corresponding to the servo 
motor of said master side as a location command, Input said location command from this control 
mode means for switching 25, and the position signal from each slide position detection means 
corresponding to the servo motor of slaves other than said master is inputted, respectively said 
two or more servo motors 1 1-1 and among 1 1-2. So that the position error of said location 
command value and said each position signal may become small, respectively Two or more servo 
command operation means 23 to calculate the rate command value of each servo motor of said 
slave, and to output, respectively, So that the current command value from said servo command 
operation means 22 may be inputted and the current deflection of this current command value and 
the current signal of the current sensor of said master side may become small The servo amplifier 
32-1 which controls the current of the servo motor of said master side, So that said each rate 
command value from said two or more servo command operation means 23 may be inputted and 
each velocity error of said each rate command value and speed signal of each of said rate sensor 
of a slave side may become small corresponding to each servo motor of a slave side Two or more 
servo amplifiers 32-2 which control the rate of each servo motor of said slave side, respectively, A 
welding-pressure display means 29 to output the display command of each welding-pressure data 
based on the current sensor 3-1 corresponding to said two or more servo motors 1 1-1 and 1 1-2, 
and the current value inputted from 3-2, respectively. Based on the display command from this 
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welding-pressure displa^fieans 29, it is considering as the configuration equipped with the drop 
33 which displays each welding-pressure data. 

[0018] According to invention according to claim 5 or 6, only in any one of two or more servo 
motors, a motor current value is controlled according to the set-up welding pressure, a torque 
control is performed, and this motor is made into a master side at the time of the pressure control 
in an application-of^pressure processing process, and it performs a location synchronousr control 
as a slave side with other servo motors. Therefore, since a synchronousr control can be done 
stably, maintaining the balancing of a slide and performing pressure control, precision is improved 
by passing <a thing> on processing of the high speed by the servo motor. Since the welding 
pressure generated with each servo motor of other slave sides, i.e., an output torque, is detected, 
respectively at this time and it displays on a drop, an operator can check actual welding pressure 
and can prevent a setting-out mistake, an activity mistake, etc. Therefore, workability improves. 
[0019] Invention according to claim 7 is set to the control unit of a servo press two or more points 
according to claim 2 or 3. At the time of said punching in either of the points in the simple 
synchronous mode, two or more said location variations A and slide positions of a flash of 
punching in this point are memorized. From degree shot Near this memorized slide position, the 
location variation B (= A+alpha) which added the predetermined amount alpha of allowances to 
said memorized location variation A is set up as a synchronous gap allowed value. It is considering 
as the configuration which attached a synchronous gap detection means 28 to perform 
synchronous gap malfunction detection based on this set-up synchronous gap allowed value. 
[0020] When according to invention according to claim 7 it pierces in one metal mold of two or 
more points during the synchronousr control in the simple synchronous mode and processing is 
performed, since the position error at the time of punching in this point becomes large, it becomes 
the abnormalities in a synchronous gap. Therefore, the location variation and slide position (that is, 
punching location) at the time of this punching are memorized, and this memorized location 
variation that pierced and added the predetermined amount of allowances to said memorized 
location variation near the location is set up as a synchronous gap allowed value from degree shot. 
And since synchronous gap malfunction detection is performed based on this synchronous gap 
allowed value, generating of the abnormalities in a synchronous gap at the time of punching is 
avoided. Consequently, carrying out an operation halt by the abnormalities in a synchronous gap 
for every breakthrough generating at the time of punching is lost, and operating ratio lowering can 
be prevented. 
[0021] 

[Embodiment of the Invention] Below, with reference to a drawing, the operation gestalt of the 
control unit of a servo press is explained two or more points concerning this invention. In addition, 
in the following explanation, although the servo press is made into the example 2 point, this 
invention is not limited to this. Dr awin g 1 shows the important section side elevation which 
expresses an example of a servo press 2 point. A bed 9 is formed in the front lower part of the 
frame 10 of the body of the servo press 1, and the bolster 16 is installed in the upper part of a bed 
9. Moreover, two or more power inverters (it is the example of 1 configuration of said driving 
means 14, and is henceforth called a power inverter) 14 which change a revolution into direct- 
acting of the vertical direction and which consist of ball screws etc., for example are arranged in 
the passing <a thing> on direction (direction which goes to space direct by graphic display) of a 
work piece by the upper part of a frame 10 at intervals of predetermined. It is the soffit of the 
direct-acting section (for example, nut section of ball screw equipment) of two or more sets of 
these power inverters 14, and one slide 15 is arranged in the bolster 16 and the location which 
countered free [ vertical movement]. The upper bed section of the revolution section (for 
example, ball screw section of ball screw equipment) of each power inverter 14 is connected with 
each output revolving-shaft lib of two or more sets of servo motors 11 through each revolution 
transfer member 12. With this operation gestalt, as illustrated as an example of the revolution 
transfer member 1 2, the belt (it is henceforth called a belt 1 2) is used, and belt— pulley 1 2a and 
belt-pulley 12b which engage with this belt 12, respectively are attached in the upper bed section 
of said revolution section of each power inverter 14, and said output revolving-shaft 1 lof each 
servo motor 1 1 b. 
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[0022] In addition, in t^^arawing, only one each in two or more sets of the power inverters 14 
corresponding to two or more points, the revolution transfer member 1 2, and servo motor 1 1 grade 
is expressed. And continuation press working of sheet metal is performed as mentioned above by 
the metal mold (not shown) which vertical actuation of the slide 1 5 was carried out by the 
synchronous revolution of two or more sets of servo motors 1 1 . and was formed two or more sets 
in the passing <a thing> on direction between the top face of said bolster 16, and the underside of 
said slide 15 with vertical actuation of this slide 15. 

[0023] It is output revolving-shaft 1 lb of each servo motor 11, and an opposite hand, and rate 
sensor 11a, such as a pulse generator, is attached on revolving-shaft lib and the same axle, 
respectively, and the speed signal from this rate sensor 11a is inputted into the servo amplifier 
mentioned later. In addition, a servo motor 1 1 may consist of any of an AC servo motor or a DC 
servo motor. 

[0024] Moreover, in order to detect the slide position corresponding to each two or more points 
point, the slide position detection means 17 which consists of linear sensors, such as a linear 
scale, is arranged between the back end section of the bolster 16 of - each point, and the back 
end section of slide 15. Each of this slide position detection means 17 consists of linear scale 17a 
which maintains detection head 17b by which the upper bed was supported by the back of slide 15, 
and the direction of an axial center was attached in the soffit section of long and slender rod 17c 
parallel to the migration direction (here the vertical direction) of slide 15, this detection head 17b, 
and predetermined distance, and is being engaged possible [ sliding ] with this operation gestalt. 
And detection head 17b moves up and down to linear scale 17a with vertical movement of slide 15, 
and the location of slide 15 is detected by this as height from the top face of a bolster 16 from the 
location detecting element inside linear scale 17a with the lightwave signal from detection head 
1 7b. The position signal of the slide 1 5 corresponding to each point which each slide position 
detection means 17 detected is inputted into the controller mentioned later, and this controller 
synchronizes each servo motor 1 1 based on this position signal, is driven, and it controls a 
location and a rate to meet a predetermined motion curve, maintaining the balancing of slide 15. 
[0025] Draw ing 2 shows an example of the above-mentioned motion curve, and by the motion 
setting-out means 31 and controller 20 which are mentioned later, each data which specifies a 
motion curve is set up beforehand, and it is memorized. In the motion curve of this drawing, slide 
15 descends first, pressurizing the workpiece which descended with the high-speed predetermined 
lowering speed from the upper limit location U (it is Point A by graphic display) to the processing 
starting position B, next was installed in said metal mold (a punch and female mold) with the 
predetermined low-speed lowering speed to the minimum location L (it is Point C by graphic 
display). And after holding a predetermined time (it is Point D by graphic display) location, and 
welding pressure in the minimum location L, it goes up with a predetermined low-speed climbing 
speed from the minimum location L to a position (it is Point E by graphic display), and goes up and 
stops with a high-speed predetermined climbing speed further to the upper limit location U (it is 
Point F by graphic display), only predetermined time (time amount 0 is also included) is stopped, 
and it ends like a party. At the time of real press operation, this stroke is performed repeatedly. 
[0026] Drawin g 3 shows the block block diagram of the control device of a servo press two or 
more points concerning this invention. The motion setting-out means 31 inputs and sets up one of 
desired value at least among motion data, such as the rate of the slide 15 showing said motion 
curve, a rate change-over location (for example, the location E in drawing ^ ), an upper limit 
location, a minimum location, a processing starting position, welding pressure, or the application- 
of-pressure holding time. This motion setting-out means 31 can constitute the setting-out 
classification selecting switch of each above-mentioned motion data, the numerical input switch of 
each data, and input data from a data taking-in switch for making the below-mentioned controller 
20 memorize etc. Or you may make it the motion setting-out means 31 input the above-mentioned 
data by the communication link from external-control equipments, such as for example, a high 
order management computer, etc. Each of these data are incorporated and memorized by the 
controller 20. 

[0027] The controller 20 consists of computer apparatus which made the microcomputer etc. the 
subject, and equips the interior with the memory which memorizes said set-up motion data. This 
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controller 20 caiculate^We rate command value or torque command^ value over each servo motor 
1 1, and outputs it to each servo amplifier 32 so that the slide position signal of the point 
corresponding to each servo motor 1 1 may be inputted and slide 15 may drive along with the 
motion based on said motion data from each slide position detection means 17. Moreover, he 
switches the actuation approach of two or more sets of servo motors 1 1 , and is trying to output 
said rate command value or a torque command value to each servo amplifier 32 by the slide 
control mode (for example, modes, such as high-speed migration control, low-speed processing 
control, or welding-pressure control) on said motion. 

[0028] The servo amplifier 32-1 which drives two sets of servo motors 11-1 and 1 1-2 in a two- 
point servo press, respectively, and 32-2 are prepared, and a servo amplifier 32~1 and 32-2 are 
controlling each servo motor 11-1, the rotational speed of 11-2, or an actuation current (it is 
equivalent to an output torque) according to said rate command value or torque command value 
from a controller 20, respectively. At the time of speed control, a speed signal is inputted from 
each servo amplifier 32-1, each rate sensor 1 1a1 by which 32-2 corresponds, and 1 1a2. and it 
controls each servo motor 11-1 and the rotational speed of 1 1-2 so that the variation of said rate 
command value and this speed signal becomes small. Moreover, at the time of a torque control, 
each servo amplifier 32-1 and 32-2 input a motor current signal from each corresponding current 
sensor 3-1 and 3-2, and each servo motor 1 1-1 and the actuation current of 1 1-2 are controlled 
so that the variation of said torque command value and this motor current signal becomes small. 
Moreover, further, the slide position detection means 17-1 corresponding to each point and 17-2 
feed back each motor current signal to each current sensor 3-1, and 3-2 has fed back the 
position signal also to the controller 20. 

[0029] Said each current sensor 3-1 and 3-2 are outputting the motor current signal according to 
the magnitude and the direction of a motorised current. Based on the potential difference of the 
ends of shunt resistance where for example, a motor current flows, this current sensor 3-1 and 3- 
2 are what detected the magnitude and the direction of a current, and are constituted. 
[0030] Moreover, the drop 33 is attached to the controller 20. This indicator 33 displays each 
servo motor 1 1-1 and the actual welding-pressure data of 1 1-2, when a motion is an application- 
of-pressure processing process. That is, at the time of an application-of-pressure processing 
process, said two or more servo motors 11-1 and any one of the 11-2 are made into a master, and 
the torque control of the current command value equivalent to said set-up welding pressure is 
outputted and carried out to the servo amplifier 32-1 corresponding to this, and 32-2. And position 
control of other servo motors 11-1 and 11-2 is carried out by the position feedback signal of the 
servo motor of said master side as a slave. A controller 20 inputs said each servo motor 1 1-1 and 
the output current value of 11-2 from said corresponding current sensor 3-1 and 3-2, and he is 
trying to display the actual welding-pressure data of each servo motor on a drop 33 based on this 
current value at this time. By this, since an operator can check actual welding pressure, a welding- 
pressure setting-out mistake can be prevented. 

[0031] The control function block diagram showing the control function in a controller 20 is shown 
in drawin g 4 , and each function is hereafter explained to a detail based on this drawing. The 
motion data storage section 27 has memorized the motion data set up by said motion setting-out 
means 31, and reading appearance of this motion data is carried out at the time of motion control. 
The control-command operation means 21 calculates the control-command value of each servo 
motor 11-1, the location command corresponding to 1 1-2, or a torque command, and outputs it to 
the servo command operation means 22 so that the motion data memorized in said motion data 
storage section 27 may be read and slide 1 5 may drive along with the motion curve based on this 
motion data. At this time, a location command value is outputted also to the servo command 
operation means 23 via the control mode means for switching 25. When it is in the slide position 
where the control-command operation means 21 outputs the location command value in alignment 
with this motion in when said motion is in the slide position which should control a slide position 
and a rate, and said motion should control welding pressure, the control-command operation 
means 21 outputs the torque command value according to this welding pressure. 
[0032] The servo command operation means 22 outputs a rate command or a current command to 
a servo amplifier 32-1 corresponding to said location command value or torque command value 
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from the control-corr^B^d operation means 21. respectively. That^. when a location command 
value is inputted, the servo command operation means 22 calculates a rate command value so that 
the variation of this location command value and the position feedback signal from the slide 
position detection means 17-1 may become small, and outputs this rate command value to a servo 
amplifier 32-1. Or when a torque command value is inputted, the servo command operation means 
22 outputs the current command value according to this torque command value to a servo 
amplifier 32-1. At this time, the position feedback signal from said slide position detection means 
17-1 is inputted into juxtaposition also at the control mode means for switching 25. 
[0033] The control mode means for switching 25 has the function which switches two or more 
servo motors 11-1 and the synchronousr-control mode (the location synchronousr control by the 
simple synchronous mode or the master slave mode, or pressure-control mode) of 1 1-2 according 
to the slide control state based on a motion curve. That is, the location command from said 
control-command operation means 21 and the position feedback signal from said slide position 
detection means 17-1 are inputted, and either of both the input signals is outputted to the servo 
command operation means 23 according to the control mode based on said set-up motion curve. 
The switching means 26 expresses this switch function in drawing 4 typically. Here, the location 
command from said control-command operation means 21 is inputted into one input A of a 
switching means 26, and the position feedback signal from said slide position detection means 1 7- 
1 is inputted into the input B of another side. And common C of a switching means 26 is 
connected to the servo command operation means 23. In addition, a switching means 26 may be a 
switch function switched with software, or may consist of a relay, a selecting switch with a 
selectable operator, etc. 

[0034] The control mode judging means 24 judges whether the control mode of each servo motor 
is made into the simple synchronous mode, or it considers as a master slave mode based on said 
motion data and the location command value from the control-command operation means 21 
which were memorized by the motion data storage section 27, and outputs a mode change-over 
signal to the control mode means for switching 25 according to this decision result. That is, in the 
set-up motion curve, while controlling the slide 15 like a high-speed downward process or a high- 
speed lifting process at high speed, a mode change-over signal is outputted to the control mode 
means for switching 25 so that it may become the simple synchronous mode, and, thereby, the 
location command from said control-command operation means 21 is outputted to the servo 
command operation means 23 (a switching means 26 switches to Input A side). Or while controlling 
at a low speed like a low-speed downward process, low-speed processing, or a low-speed lifting 
process, a mode change-over signal is outputted so that it may become a master slave mode, and, 
thereby, the position feedback signal from said slide position detection means 1 7-1 is outputted to 
the servo command operation means 23 (a switching means 26 switches to Input B side). 
Moreover, at an application-of-pressure processing (pressure control) process, a mode change- 
over signal is outputted so that it may become a master slave mode, and the position feedback 
signal from said slide position detection means 17-1 is outputted to the servo command operation 
means 23 by this. 

[0035] The servo command operation means 23 inputs the output signal from said control mode 
means for switching 25 as a location command, and controls a servo motor 1 1-2 based on this 
command. That is, the location command value from said control-command operation means 21 
inputs at the time of the simple synchronous mode, and the position feedback signal from said 
slide position detection means 17-1 is inputted as a location command value, respectively at the 
time of a master slave mode, a rate command value calculates so that the variation of this 
location command value and the position feedback signal from the slide position detection means 
17-2 may become small, and this rate command value outputs to a corresponding servo amplifier 
32-2. 

[0036] Here, the above— mentioned simple synchronous mode and a master slave mode are 
explained. Two synchronousr-control modes which are different as two or more sets of servo 
motors 1 1-1 and 1 1-2 grade were mentioned above in the control device of a servo press two or 
more points concerning this invention, in order to carry out concurrency control, taking the 
synchronization of each location and a rate are switched based on the motion curve. First, any one 
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of two or more servol^ slave mode / mastier ] command operation means 22 and 23 grades (with 
this operation gestalt) It is a location command (above) to the servo command operation means 
22. Output the location command from said control-command operation means 21, and the servo 
motor 1 1-1 controlled by this is made into a master. The position signal (the above position 
feedback signal from said slide position detection means 17-1) of this master side is outputted to 
the servo command operation means 23 grade of further others as a location command, and other 
servo motor 1 1-2 grades controlled by this are made into the slave. The synchronousr control in 
this master slave mode becomes effective at the point which the control characteristic is a first 
order lag, and can make min the synchronous gap between both (position error) when a command 
changes gently, or when the control joint rigidity of a master side and a slave side is low (it is 
[ control-] hard to be influenced). Therefore, in the control approach concerning this invention, it 
is made to perform a synchronousr control by the master slave mode into the time of the motion 
currently controlled at a low speed like a low-speed downward process, a spinning process, or a 
low-speed lifting process, or the torque control in an application-of-pressure processing process. 
[0037] On the other hand, two or more servo command operation means 22 and 23 grades input 
simultaneously the same location command (this operation gestalt location command from said 
control-command operation means 21) into juxtaposition, and are controlling the location and rate 
of each servo motor 11-1 which corresponds independently based on this location command, 
respectively, and 1 1-2 grade by the simple synchronous mode. When two or more control systems 
carry out high-speed migration in [ a system ] oscillation highly [joint rigidity ] mutually, since a 
carrier beam slave side becomes in oscillation about the effect of an oscillation of a master side, it 
competes mutually and control gain cannot fully be raised by said master slave mode. Therefore, in 
such a case, the simple synchronous mode is made to perform a synchronousr control, for 
example, slide 15 is controlled like a high-speed downward process or a high-speed lifting process 
at high speed, and it is performed by the simple synchronous mode at the time of motions, such as 
a punching processing process. 

[0038] Moreover, into the torque control in an application-of-pressure processing process, the 
synchronousr control is performed by the master slave mode as mentioned above. This is based 
on the following reasons. That is, even if it is performing pressure control (torque control) in the 
servo press two or more points, maintaining the unbalance of slide 1 5 has priority over pressure 
control, and it is demanded. It becomes impossible then, to make a synchronous gap (that is, 
position error) of each servo motor 11-1 corresponding to each point and 11-2 grade into min, 
therefore to perform a torque control independently for every point. For this reason, at the time of 
pressure control, only any one servo motor (this operation gestalt servo motor 11-1) performs a 
torque control, and the position feedback signal of the servo motor 11-1 when making this into a 
master is considered as the location command of other servo motor 11-2 grades. Thus, pressure 
control predetermined only with one shaft of a master is performed, and it enables others to 
maintain the unbalance of slide 15, since synchronous position control is performed as a slave. 
[0039] The welding-pressure display means 29 outputs the command which displays each welding- 
pressure data based on the current sensor 3-1 corresponding to each servo motor 1 1-1 and 11-2, 
and the current value inputted from 3-2 to a drop 33, respectively at the time of said pressure 
control. By this, an operator can check easily the actual welding pressure (load) of each servo 
motor when carrying out pressure control as mentioned above. In addition, with said motion 
setting-out means 31, since he is trying for setting out of the welding pressure in pressure control 
to set up not a press load value (sum total load value in two or more points) but the load value in 
any one point, i.e., the output torque value by the servo motor of said master side, the error of the 
set point and a actual press load value of it is lost. Moreover, since the actual welding pressure 
(load) of each servo motor can be checked with an indicator 33 as mentioned above, the 
misapprehension at the time of setting out of an operator is lost. Consequently, the data setting- 
out mistake at the time of an operator s pressure control is prevented, and press-working-of- 
sheet-metal operability improves. 

[0040] Moreover, the synchronous gap detection means 28 is calculating each servo motor 11-1 in 
two or more points, and the amount of location synchronous gaps of 11-2, and makes the position 
error of the location command value over each servo command operation means 22 and 23, and an 
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each corresponding slTBe position detection means 17-1 and the corresponding position signal from 
17-2 said amount of synchronous gaps. And when this calculated amount of synchronous gaps 
becomes larger than a predetermined synchronous gap allowed value, it judges that a synchronous 
gap is unusual and each servo motor 11-1 and 11-2 are stopped. The unbalance of the slide 15 
under processing is maintained by this. 

[0041] By the way, it is better to always perform the synchronousr control by the simple 
synchronous mode as mentioned above from becoming in oscillation when there is a cutting die 
into which it is processed by piercing in two or more metal mold. However, when the breakthrough 
after a punch occurs, the synchronous gap (position error) by the servo motor corresponding to 
this point becomes large. And when the abnormalities in a synchronous gap under synchronousr 
control are detected, for example and an abnormal stop is made to be carried out, press operation 
will be interrupted for an abnormal stop at every breakthrough, and operating ratio lowering will 
occur. 

[0042] Therefore, in case it pierces by the synchronousr control by the simple synchronous mode 
in a servo press two or more points and a processing process is performed, the slide position and 
motor current value under processing are inputted, a processing torque curve is obtained, and it 
memorizes from this torque curve in quest of the slide position (that is, punching location) when a 
breakthrough occurs, and the amount A of position errors at that time. And if the location variation 
B which added the amount alpha of allowances to said memorized amount A of position errors, and 
was calculated with the formula "B=A+alpha" is set up as said synchronous gap allowed value and 
slide 15 comes near said memorized punching location, he is trying to check the abnormalities in a 
synchronous gap from a next shot based on this newly set-up synchronous gap allowed value. 
Consequently, since the synchronous gap abnormal stop for every breakthrough is avoidable, 
operating ratio lowering can be prevented. 

[0043] Or if the above-mentioned punching process be in the shaping last process serially in two 
or more metal mold , it will detect begin to decrease rapidly , the flash , i.e. , the motor torque , of 
the work piece fracture in front of a breakthrough , and this fracture will be detect . the slide 15 
may not arrive at the predetermined minimum location set up by motion data , or you may make it 
raise slide 1 5 compulsorily . It becomes possible to ease a breakthrough and to avoid a 
synchronous gap abnormal stop by this, and operating ratio lowering can be prevented. 
[0044] As mentioned above, since the synchronousr control of each servo motor is carried out so 
that it may drive, while slide 15 maintains balancing along with a predetermined motion curve in a 
servo press two or more points as explained, press working of sheet metal in a passing <a thing> 
on specification becomes possible. Since it drives with a servo motor at this time, it is a high 
speed and press working of sheet metal with the small actuation noise can be performed. 
Therefore, productivity is improved and work environment can be improved. Moreover, according 
to the slide motion, the rate of two or more servo motors and the synchronousr control of a 
location are performed, for example, the simple synchronous mode is performing the synchronousr 
control at low-speed descent / lifting process or the spinning process by the master slave mode 
or high-speed descent / lifting process, or the punching processing process. Therefore, without a 
slide vibrating, it is stabilized, and since a synchronousr control is carried out, the unbalance of a 
slide is maintained with a sufficient precision and precise press working of sheet metal of it 
becomes possible. Furthermore, at the time of the pressure control in an application-of-pressure 
processing process, since the torque control only of the servo motor of one shaft of a master side 
is carried out and the synchronousr control is carried out to the location of a master side by 
making others into a slave side by the master slave mode, the setting-out mistake at the time of 
welding-pressure setting out etc. is lost. 

[0045] In addition, in the above-mentioned operation gestalt, although the example separately 
equipped with the rate sensor and the slide position detection means, respectively was shown, not 
only this but both may be made to serve a double purpose. For example, it has a pulse encoder, a 
pulse generator, etc. as a slide position detection means, a rate is calculated based on the number 
of input pulses per this unit time amount (travel), and you may make it ask. Moreover, at the time 
of a master slave mode, it is good also as a change being possible so that any one of two or more 
servo motors may be chosen as a master and others can be controlled as the slave according to a 
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press-working-of-sheev-metal work content. That is, it chooses so that the servo motor of the 
point by which a motion is stabilized most may be made into a master according to the 
combination of each processing of two or morecarat mold, and you may enable it to switch each 
location command so that the selected shaft may serve as a master in said control mode means 
for switching 25. Since it is carried out by on the whole stabilizing a synchronousr control by this, 
the unbalance of a slide can maintain with a sufficient precision. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section side elevation which expresses the example of a servo press 
two or more points concerning this invention is shown. 

[Drawing 2] The explanatory view of the motion curve concerning this invention is shown. 
[Drawing 3] The block block diagram of the control device of a servo press is shown two or more 
points concerning this invention. 

[Drawing 4] The control function block diagram in the controller concerning this invention is 
shown. 

[Drawin g 5] The front view of the press machine of two or more points concerning the 

conventional technique is shown. 

[Description of Notations] 

1 Servo Press 

3-1, 3-2 Current sensor 

9 Bed 

10 Frame 

11,11-1,11-2 Servo motor 

11a, llal, 11a2 Rate sensor 

1 2 Revolution Transfer Member (Belt) 

14 Power Inverter (Driving Means) 

15 Slide 

16 Bolster 

17, 17-1, 17-2 Slide position detection means 
18a-18c Metal mold 

19 The Passing <a Thing> on Direction 

20 Controller 

21 Control-Command Operation Means 

22 23 Servo command operation means 

24 Control Mode Judging Means 

25 Control Mode Means for Switching 

26 Switching Means 

27 Motion Data Storage Section 
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31 Motion Setting-Ou^Weans 
32, 32-1. 32-2 Servo amplifier 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawin g 5] 
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